Hypothermia, which is defined as a core temperature below 36°C, occurs in patients undergoing arthroscopic shoulder surgery as a result of heat loss due to the administration of large amounts of room temperature irrigation fluid [1] [2] [3] [4] .
INTRODUCTION
shoulder surgery.
The aim of the present study was to compare postoperative hypothermia between geriatric and young adult patients receiving arthroscopic shoulder surgery. In statistical analysis, an independent t-test with the continuous variables, a χ 2 -test or Fisher's exact test with the categorical variables, and a repeated measures analysis of variance (ANOVA) with a Bonferroni's correction with the difference in body temperature between the two groups were performed. A P value < 0.05 was considered significant. Comparison between body temperature at the time of admission to the operating room and the time of entry into the PACU revealed a decrease of 1.5 ± 0.6°C and 1.0 ± 0.4°C in the geriatric and control groups, respectively, showing a significant difference between the groups (P < 0.001). The degree of hypothermia was significantly different between the groups (P = 0.027); severe hypothermia (< 35°C) was observed in 37.9% of the geriatric group and 3.0% of the control group (Table 2) .
MATERIALS AND METHODS

RESULTS
No shivering was observed in either of the two groups, but the incidence of thermal discomfort was higher in the geriatric group (7 out of 29, 24.1%) than in the control group (1 out of 33, 3.0%) (P = 0.021). Fig. 1 shows the decrease in body temperature in both groups during surgery.
DISCUSSION
In the present study, geriatric patients undergoing arthroscopic shoulder surgery showed a higher incidence (93.1% vs. 54.5%, P < 0.001) of postoperative hypothermia as well as a greater drop in body temperature (1.5°C vs. 1.0°C, P < 0.001) than did young adult patients. In addition, the forced-air warming device should be used if the temperature falls below 36°C [11] .
Many studies examining hypothermia during arthroscopic shoulder surgery have used room temperature irrigation fluid [1] [2] [3] 12] but there have been no reports describing decreases in body temperature in geriatric patients. In the present study, in which room temperature irrigation fluid was used, the amount of irrigation fluid administered was similar between the geriatric and young adult groups, but the body temperature was significantly lower in the geriatric group upon arrival in the PACU. This result is consistent with the findings reported by Kim et al. [4] in that the core body temperature is correlated with patient age (18-66 years) in cases in which room temperature irrigation fluid is used.
A forced-air warming system reduces radiative heat loss by replacing the cool operating room environment with a warm cover. In addition, a forced-air warming system may prevent decreases in body temperature by producing a flow of warm air across the skin and by allowing convection to increase heat gain [13] . On the other hand, rapid core-to-peripheral heat redistribution by anesthesia-induced vasodilation occurs in the first hour after anesthesia induction and independently with other warming methods, such as forced-air warming devices. Intraoperative forced-air warming is only effective at 60 minutes after induction during arthroscopic shoulder surgery [12] . In the present study, the mean duration of surgery was approximately 60 minutes, which appears to be too short to allow the provision of sufficient external heat by an active warming device. The more pronounced postoperative hypothermia in the geriatric group suggests that the anesthesia-induced decrease in body temperature was greater in geriatric patients, and the forced air-warming device had a smaller effect. This result indicates that an additional warming method should be employed in geriatric patients. Accordingly, pre-warming prior to surgery may prevent the decrease in core temperature through redistribution of body heat between the core and peripheral tissues [14] .
In the present study, the degree of hypothermia was severe in the geriatric group, but no shivering was observed. These results support the previous findings that geriatric patients become more hypothermic during surgery [10, 15] and shiver less during both spinal anesthesia [16] and after general anesthesia [17] than do younger patients.
Various methods have been investigated to prevent hy-pothermia in patients undergoing arthroscopic shoulder surgery. Lim et al. [18] prevented intraoperative hypothermia during arthroscopic shoulder surgery by decreasing the intraoperative concentration of desflurane through preoperative ISBPB. In the present study, in which preoperative ISBPB had been performed, the incidence of hypothermia was 54.5%
in the control group, lower than that observed in the control group (91.3%) in the study of Kim et al. [4] . The concentration of the inhalation anesthetic was not evaluated in the present retrospective study, but it was assumed that the ISBPB performed before general anesthesia might have had a slight effect in preventing the decrease of body temperature in both groups.
While some researchers have reported that warmed fluid irrigation during arthroscopic shoulder surgery decreased the incidence of hypothermia [1, 4] , a contrasting finding showed that warmed fluid irrigation failed to prevent hypothermia [3] .
One study also revealed that the decrease in core temperature was not prevented using a humidified and heated respiratory circuit [2] . Although these heating methods may have different effects on geriatric patients and young adults, these methods were not used in the present study. Further research on these subjects will be beneficial for geriatric patients.
The current study has the limitations of a retrospective study. First, the operating room temperature and general anesthetics were not evaluated. The process of body temperature recovery of the geriatric patients in the PACU was not evaluated sufficiently. Second, no standard shivering and thermal discomfort criteria were set. Third, there might have been some thermal differences between the esophageal and tympanic thermometers. The infrared tympanic thermometer exhibited reliable results but reflected lower temperatures than the esophageal thermometer [19] . Lastly, a greater number of female than male patients were included in the geriatric group in the study; however, the effect of gender on the body temperature of geriatric patients was not evaluated.
We hope that further studies will be performed to investigate the effect of gender on body temperature decrease during shoulder arthroscopic surgery in geriatric patients.
In conclusion, in geriatric patients undergoing arthroscopic shoulder surgery, both the incidence of postoperative hypothermia and the associated temperature drop are more prominent than those in young adult patients. Additional warming methods will be needed to prevent postoperative
